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(57) Abstract 

Backup of the virtual SQL server (32) in a chtster configuration is performed using Microsoft SQL Server 6.5 Enterprise Edition's 
backup utility artd is targeted to another server (34) through the network (20). Once the backup is completed to the network shared disk 
(36) on the non-chistcred server (34) it is ttei backed up to tape (28) from flje non-chislered server (34) using NT Backup diat comes 
with Microsoft NT Server 4.0. 
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BACKING UP MICROSOFT CLUSTERED DATABASE 

BACKGROUND OF THE INVENTION 
A cluster group is a set of services, disks, IP 
addresses, network names, and files shares that depend on each 
other for proper operation. Figure 1 shows a prior art 
database cluster 32 in which two servers 10 are connected to ct 
shared database 24 (e.g., RAID array external disk drive 
assembly) through SCSI connections 26. A special cluster 
server disk driver allows only one server to be in control of 
the shared database 24 at a time. The two servers 22 form a 
virtual server with each server monitoring the activity of the 
other server. If any failures are detected within one of the 
servers, the other server will take control of the database as 
well as any services or file shares assigned to the cluster 
group . 

Backing up the shared databases in such a cluster system 
is difficult to accomplish due to restore and backup 
synchronization problems. To back up a database to a tape 
drive requires associating the tape drive with a particular 
server. In the cluster configuration of Figure 1, however, it 
is difficult to determine which server is in control of the 
shared database 24 at any particular point in time. Setting a 
tape device up on one or both cluster nodes makes managing the 
database tape backup like trying to hit a moving target. The 
disadvantage with this scheme is that the backup images exist 
on two different tapes. 

For example. Figure 2 illustrates a prior art cluster 
system in which both servers have tape backups. If server #1 
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is "down "/inactive between times Tl and T2, server #2 will 
continue to back up data during this time period. Then should 
server #2 go "down"/become inactive between times T2 and T3, 
server #1 will continue to back up the system. The 
disadvantage of such a system is that although all the 
information updates between times Tl and T4 are maintained by 
the system, the information is spread across the tape drives 
and must be reconciled for practical use. 

Accordingly, it is an object of the present invention to 
provide a novel system and method for backing up a database 
cluster to tape without reconciling data spread across tape 
drives . 

It is yet another object of the present invention to 
provide a novel method and system which provides multiple 
levels of redundancy for a database cluster. 

These and many other objects and advantages of the 
present invention will be readily apparent to one skilled in 
the art to which the invention pertains from a perusal of the 
claims, the appended drawings, cind the following detailed 
description of the preferred embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a functional block diagram illustrating a 

prior art database cluster system. 

Figure 2 is a functional block diagram illustrating tape 

backup in a prior art database cluster system. 
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Figure 3 is a functional block diagram showing the basic 
organization of the enhanced services system of the present 
invention in the embodiment of a prepaid telephone system. 

Figure 4 is a functional block diagram of an embodiment 
of the present invention showing the voice response unit (VRU) 
embedded within the switching platform. 

Figure 5 is a functional block diagram showing the basic . 
organization of the database cluster backup environment for 
one embodiment of the present invention. 

Figure 6 is a table showing a schedule for backing up the 
clustered database for one embodiment of the present 
invention. 

DESCRIPTION OF PRKFERRED EMBODIMENTS 
Figure 3, illustrating an enhanced services platform in 
the embodiment of a prepaid telephone system, shows a suitable 
conventional telephone switch 10 such as the Harris 
Corporation 20/20 switch in a conventional public switched 
telephone network (PSTN) connected to large numbers of 
subscriber telephones such as the caller telephones 12 and the 
called party telephones 14. Also connected to the switch 10 
may be a bank of voice response imits (VRUs) 15 on which the 
prepaid call processing application 18 resides. 

Alternatively as shown in Figure 4, the VRUs 15 may be 
embedded within the architecture of an integrated network 
server (IN Server) 16 which is physically mounted on the back 
plane of the telephone switch 10. The embedding of the VRU in 
the switch platform effects seamless transfer of information 
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and may be accomplished by mecins of an adaptor card with the 
elimination of the Tl and El circuits. 

The management of a prepaid system is generally under the 
control of a call processing application resident within the 
VRU. The call processing application, in association with 
peripheral equipment, determines the action to be tciken (e.g., 
determining the correctness of a PIN entry, the prompting of 
users for destination numbers or desired services, outdialing 
to a requested telephone number, etc.) during the processing 
of a call req[uest. 

Information obtained and used during the call processing 
is maintained by the database cluster 20. Figure 5 
illustrates the database cluster 20 for one embodiment of the 
present invention. In this embodiment, the prepaid system 
uses a cluster server 22 such as the MS Cluster Server or DEC 
Cluster Server to handle database redxindancy. MS SQL Server 
6.5 is used to back up the shared database 24 to a network 
file share location 36 on another server ("backup server") 34 
having an installed tape drive 28. The network file share 36 
is then backed up to tape using NT Backup or similar software. 

The backing up of the shared database 24 and that of the 
network file share 36 may be coordinated by schedule as 
illustrated in Figure 6. The schedule of Figure 6 
incorporates five types of backup: full database backup of the 
shared database to the network file share with and without 
initialization of the file share (i.e., FullDB With Init and 
FullDB No Init respectively) ; transaction log backup to the 
network file share of the incremental changes to the shared 
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database, with cuid without initialization of the file share 
(i.e., TransDB With Init and TransDB No Init respectively); 

and, the backup of the network file share to the tape drive 28 
{NT Backup) . Incremental changes to the shared database 24 

are backed up to the network file share 36 every three hours 
(without initializing the network file share) . On Wednesdays 

and Sundays the network file share is backed up to tape . 

Accordingly, on Thursdays and Mondays the network file share 

is initialized and a full backup of the shared database is 

performed . 

The database redundancy inherent within the present 
system is extremely reliable due to the three levels of 
backup: RAID- 5 technology in the main database 24, scheduled 
disk backup on the offline server 34, and the scheduled tape 
backup 28. The redundancy prevents the integrity of the data 
maintained from being disjointed by the cluster itself (i.e., 
not subject to failure or fallback conditions) . 

Further advantages stem from the use of MS SQL Server 6.5 
Enterprise Edition which has components specifically designed 
to work with a cluster server, ensuring high availability for 
the shared database at a hardware and software level. After 
installing MS SQL Server 6.5 on a cluster, control of the 
database can be moved from one server to the other with little 
effort providing the capability to do maintenance on either 
server without down time to the users. MS SQL Server 6.5 also 
provides an automatic emergency fall over mechanism that is 
transparent to the users. 
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Finally, by removing the backup task to the backup server 
34, the present invention does not overtax the main/booking 
servers 22 with backup functions. 

While preferred embodiments of the present invention have 
been described, it is to be understood that the embodiments 
described are illustrative only and the scope of the invention 
is to be defined solely by the appended claims when accorded a . 
full range of equivalence, many variations and modifications 
naturally occurring to those of skill in the art from a 
perusal hereof. 
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WHAT IS CLAIMED IS: 

1- A method of backing up a database cluster comprising: 

(a) providing backup server having database and tape 
drive ; 

(b) backing up cluster server to backup server; and, 

(c) backing up backup server datcd^ase to tape drive; 

2. A database cluster having multiple servers operatively. 
connected to a shared database the improvement wherein a tape 
drive is operatively connected to the database cluster for 
backing up information maintained by the shared datcibase. 

3 . The database cluster of Claim 2 wherein the tape drive 
is connected to the shared database via a backup server. 

4. The database cluster of Claim 3 wherein the shared 
database is backed up to a network file share on the backup 
servBT and then the network file share is backed up to the 
tape drive - 

5. A method of providing a tape drive backup for a 
database cluster comprising: 

(a) providing a backup server having a database and a 
tape drive; 

(b) periodically backing up a shared database of the 
database cluster to the database of the backup server; and, 

(c) periodically backing up the database of the backup 
server to the tape drive, 

6. The method of Claim 5 wherein the backing up of the 
shared database and the backing up of the backup server 
database are coordinated to avoid overlapping time periods. 
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7. A method of providing redundancy in a database 
cluster environment comprising: 

(a) providing a backup server having a network file share 
and tape drive backup; 

(b) backing up a shared database of the database cluster 
to the network file share; and, 

(d) backing up the network file share to the tape drive. . 

8 . In a prepaid telephone system including a telephone 
switch and a voice response unit having a prepaid call 
processing application resident thereon, and a remote data 
base, 

where the remote data base includes a database cluster 
having a plurality of cluster servers for managing accesses to 
a shared database necessitated by the prepaid application, 

the method of backing up the data in the shared database 
comprising the steps of: 

(a) providing database management software, resident on 
the 

cluster servers, having a backup utility for facilitating the 
backup of the shared database; 

(b) providing a backup server, separate from and operably 
connected to the database cluster, having a network file 
share, a tape drive backup, and a software backup utility for 
backing up the network file share to the tape drive; 

(c) using the database management server to back up the 
shared datcibase to the network file share of the backup 
server; and. 
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(d) using the software backup utility to backup the 
network file share to the tape drive. 



9 



wo 00/19337 



PCT/US98/2035S 



1/6 




5UBSTnUTESHEEr (RULE 26) 



wo 00/19337 



2/6 



PCT/US98/20355 




SUBSTOirrE SHEET (RULE 26) 



wo 00/1 W37 



3/6 



PCT/US98/20355 




SUBSmUTE SHEET (RULE 26) 



wo 00/19337 



4/6 



PCT/US98«035S 





SUBSmUTE SHEET (RULE 26) 



wo 00/19337 



5/6 



PCTAJS98A10355 




SUBSnrUTE SHEET (RULE 26) 



wo 00/19337 



PCTA)S98/20355 



6/6 




SUftSmUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



Intetnatiou] appUcatioa Ho. 
PGTAJS98a03SS 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC(6) :G06F 17/30 
USCL : 707/204 

According to btcmatioaa] Pateat Clawificatwa (IPC) or to both natiaQal diwifinatioa and IPC 



a FIEU>S SEARCHED 



Mtntipam docameatitian leaicfaed (daxsificatiao syitem CbQowcd by clitiifiratioo symbols) 
U^. : 707/302^204; 71 1/161J62 



Documentation searched other than m in imam docamoitatios to the extent that soch docnineots are included in the fields searched 



Ekctixmtc data base consnltnd daring the tnteraatioaal search (name of data base and, whetv practicable, search terms used) 

APS, NPL SCIENCE SERVER, DIALOG 
search termac backnp, server, chuter, tape 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document, with tndicattoa, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



Y,P 



GRUENER, J. NSI builds tabe backup for Wolfpack clusters, PC 
Week, Vol. 14, No. 11, page 72. whole article is relev^it. 

BRONO, C. et al. Bull^roofing NT; N^woric World, 22 June 
1998 pa^ 45, whole document relevant. 

US 5,212,772 A (MASTERS) 18 May 1993, col. 4, line 3 through 
col. 8 line 9. 

US 5,535,322 A (HEGHT) 09 JULY 1996, col. 8, lines 1-11. - - 
US 5,778,349 A (OKONOGD 07 July 1998, col. 2, lines 23-67. 



1-8 

1-8 

1-8 

•1-8- 
1-8 



I I Further documents ate listed in the coatinuatioa of Box C. j | See patent family annex. 



I of cited <j 



•X* 



ikii mi 11 1 AmTmtiry^ Oh gMBcnl ttulB of lb* vt wiocfa s Dot ooondind 
to (m of pwtKdlv nteraMM 

csiiOT docmni piiMiibod oo at aBar dw mifiMtenl filBft dtf> 
docutecot whjtji iDiy tliraw doubd oo pnon^ cIsib^i) oc vAticili n 
spocad roMOtt (w ^Mcified) 

domHiot rafttritig to n onl dsdoion^ um^ OTtuhrf ioo of oAmt 

docow <mp<d)liriied prior to ffaoH rart iop ol tilgn date twt later tiio 
iIm pnon^ dste 1 1> jwcd 



r ^w^ai— *<w tfca in twM t tb od fitin dite or priority 
I and not IB oosflkt wilb tbo spidtottoo but cited to uadentaad 
I or flteoiy m dwly m g tfao i gyiotion 



MOt of pwticabr nkrvnoa; the daised m ymtioo camsol be 
land novd or gbdooI be co nti dered to involve m m ve n tivo step 
Ihe doouaont i» takvo alooe 



■cot of pwtkiilw rekmcat; the daimed i a venlioo canooC be 
cooaidared to involvo «a tnventive itep when Ibo document b 



obvious to a penoo •kilted in the art 
sber of Aw tasa patent family 



Date of the actual completioa of the interaatioDal search 
20 DECEMBER 1998 



Date of mailing of the interaatioaa] search report 



02 APR 1939 



Name and mailing address of the ISA/US 
OoHwnimoocr of Patents and Trsdcmvlcs 

Box per 

Washingtofv ac 20231 
FacsimQe No. (703) 305-3230 



Authorized ofiBcer 

JACK M. CHOULES^ 
Telepbcme No. (703) 305-9840 



Form PCT/ISA/210 (second shectXJtt*y 1992)* 



